IMPORTANCE Cataract surgery is commonly performed at ambulatory surgery centers (ASCs) and hospital outpatient departments (HOPDs). These venues differ in many ways, including surgical efficiency, patient throughput, patient safety, and costs per surgery. 
A pproximately 53 million outpatient surgeries are performed in the United States annually. 1 Years ago, nearly all of these surgeries required inpatient hospitalization. Over time, most of these surgeries moved to hospital outpatient departments (HOPDs), and now many are performed at ambulatory surgery centers (ASCs). By 2006, across all areas of medicine, nearly half of all outpatient surgeries were performed at ASCs. 1, 2 Reasons for the increasing popularity of ASCs relative to HOPDs include enhanced surgeon productivity, improved convenience for patients and surgeons, decreased out-of-pocket patient costs, and decreased per-case costs for insurers.
3-5 An advantage of performing surgeries at HOPDs rather than ASCs is that when HOPDs are attached to hospitals, they are often better equipped to deal with medical emergencies. 6 To curtail rising surgical care costs, some insurers have considered incentivizing patients to undergo surgery at ASCs rather than HOPDs. 7 These policies could profoundly affect ophthalmologic surgical care delivery, as more than 95% of ocular surgeries are performed in outpatient settings. 8 The proportion of ocular surgeries performed at ASCs increased considerably from 1998 to 2011 in Florida, but to the best of our knowledge, nationwide trends are unknown. 8, 9 In this study, we evaluate trends in the performance of cataract surgeries at ASCs and HOPDs from 2001 to 2014 among enrollees in a nationwide managed care network and the extent of geographic variation in ASC use over time. We also identify sociodemographic and other patient characteristics associated with the likelihood of receiving cataract surgery at an ASC vs an HOPD. Finally, we compare trends in ASC use for cataract surgery with several ophthalmic subspecialty surgeries. Understanding these shifts in facility choice has important implications for societal health care costs, access to care, and surgical efficiency, safety, and outcomes.
Methods

Data Source
We used the Clinformatics DataMart database (OptumInsight), which contains claims data for all beneficiaries in a nationwide US managed care network from 2001 to 2014. The data set includes information for all individuals in the network with 1 or more 
Sample Selection
We identified individuals 40 years and older undergoing cataract surgery from 2001 to 2014. eTable 1 in the Supplement lists the billing codes used to identify cataract surgeries. The database captures the location of every surgery. Our analyses focus on enrollees who underwent cataract surgery at an HOPD or an ASC. We excluded those with surgery performed elsewhere, such as during an inpatient hospitalization, and those for whom the surgery site was unclear. Some enrollees had surgery on one eye at an ASC and the contralateral eye at an HOPD. Because of this, the sum of enrollees receiving surgery at each venue is greater than the total number of enrollees undergoing cataract surgery.
Analyses
We performed statistical analyses using SAS version 9.4 (SAS Institute). Enrollee characteristics were summarized using means and standard deviations for continuous variables and frequencies and percentages for categorical variables. Univariate differences were assessed with χ 2 tests. For all analyses, we report 2-tailed P values, and P < .05 was considered statistically significant. To assess trends in cataract surgery over time, the proportions of cataract surgeries performed at ASCs and HOPDs were calculated annually. We used t tests as part of a linear regression to compare trends in other ocular surgeries and that of cataract surgery. Figure 1 ). rate of increase for glaucoma surgery (3.26% per year) was faster than cataract surgery (P = .002). The rate of increase for cornea surgery (1.68% per year) was slower than cataract surgery (P = .02).
Geographic Variation in Use of ASCs vs HOPDs for Cataract Surgery
Discussion
Over the past 14 years, use of ASCs for cataract surgery rose dramatically. The largest increase in ASC use for cataract surgery occurred from 2001 to 2006, although further increases were noted from 2007 to 2014. This increase in use occurred in many US communities from the early to the later period, such that in some locales, nearly every cataract surgery in the database took place at an ASC. Patients were more likely to undergo cataract surgery at an ASC rather than an HOPD if they were younger age, had higher income, lived in states without CON laws, and had surgery during later calendar years. Similar trends in ASC use to those observed for cataract surgery were noted for all of the subspecialty ocular surgeries studied. Surgery performed at ASCs is less expensive for insurers than surgery performed at HOPDs. 19, 20 In 2014, the national average Medicare facility payment rate for cataract removal was $976 at an ASC and $1766 at an HOPD. 21 One analysis estimated that cataract surgeries performed at ASCs rather than HOPDs saved Medicare $829 million in 2011. 22 Ambulatory surgery centers also save money for beneficiaries through lower copayments; the average cataract surgery copayment in 2014 was approximately $190 at an ASC and $350 at an HOPD. 22 Although the facility fee and the patient copayment are less for surgeries performed at ASCs, the physician payment is the same at both facility types. However, because some surgeons have partial ownership of the ASC where they perform surgery, they receive a portion of the facility payment plus the physician fee. 23 This, coupled with improved surgeon efficiency, may explain some of the observed shift in surgical care from HOPDs to ASCs. Although surgeries performed at ASCs are reimbursed at a lower rate than those performed at HOPDs, ASCs maintain their financial solvency through greater efficiency and patient throughput and lower turnover times, resulting in increased surgical volume.
3,23 This is particularly beneficial for relatively quick surgeries like cataract extraction; many surgeries can be performed on a given day at a single ASC. Ambulatory surgery centers are more convenient than HOPDs for many patients because they are often closer to patients' homes. 23, 24 Additionally, across all types of surgeries, the average surgical experience is reduced by at least 30 minutes when performed in an ASC compared with an HOPD.
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When comparing and contrasting surgical care at ASCs and HOPDs, an important issue is patient safety. One advantage of HOPDs is that these facilities are often better equipped to deal with serious medical complications that may occur because they are typically attached to a hospital. 6 A few high-profile cases of severe medical complications and deaths that occurred during surgeries performed at ASCs highlight the importance of this issue. 26 Nevertheless, studies have demonstrated similar patient safety between the 2 facility types. [27] [28] [29] [30] However, the studies' authors have recommended performing surgeries at ASCs only in selected patient populations with few medical comorbidities. Whether ASCs are as safe as HOPDs for patients with multiple medical conditions is less clear. In one study, 31 only 1 in 1000 patients without major preexisting medical comorbidities required hospitalization in the first postoperative week after cataract surgery, compared with 8 in 1000 among patients with 4 or more medical comorbidities. In our analyses, the overall health of the patients (according to their Charlson comorbidity index score) appeared not to be driving use of surgical care at one facility type vs another. Given the increasing trend toward topical and monitored anesthesia care with intravenous sedation for most anterior segment surger- ies, including cataract extraction, coexisting medical comorbidities may be of lesser importance in the decision to perform surgery at an ASC vs an HOPD than in years past. Nevertheless, in our study, older enrollees were more likely to have surgery in an HOPD, suggesting that in selected patient groups, surgeons may feel more comfortable performing cataract surgery at an HOPD. Additional research is required to assess for differences in safety between the 2 facility types. Of interest, wealthier enrollees were more likely to undergo cataract surgery at an ASC than at an HOPD. More affluent individuals may be more likely to live in communities with more ASCs or be more apt to seek care from surgeons who prefer to operate in these facilities. Because patient copayments tend to be higher for surgeries performed at HOPDs and a disproportionately greater number of lesser affluent patients undergo cataract surgery at these facilities, this may influence the ability for some lesser affluent patients to undergo cataract surgery, despite their possessing health insurance.
We also identified considerable geographic variation in the rate of cataract surgery performed at ASCs, ranging from less than 10% in some communities to nearly 100% in others. Unsurprisingly, during the later period (2012-2014), several communities with the lowest proportions of cataract surgeries performed at ASCs had large academic medical centers, such as in Rochester, Minnesota (5.6%), Iowa City, Iowa (15.9%), and Durham, North Carolina (16.4%). Most communities (74.6%) experienced an increase in ASC use for cataract surgery from 2004-2006 to 2012-2014, although approximately onefourth of the communities studied experienced a decline. Certificate of need laws may be influencing some of the observed geographic variation, as they likely affect the number of ASCs present in a given community. Additionally, some health care systems have acquired ASCs and converted them to HOPDs to increase revenue; this may help explain the decline of ASC use for cataract surgery in some communities.
22,23
Moreover, some insurers may have contracts with hospitals requiring patients to receive surgery at specific HOPDs. Furthermore, if many ophthalmologists who are practicing in a given community are members of one large group practice and there is a change in the sites where they operate (eg, the sale of an ASC to a hospital system, which then converts it to an HOPD), then this could greatly affect some of the observed trends. This may help explain the large decline in ASC use in selected communities.
Strengths and Limitations
A strength of these analyses is the use of a database with millions of enrollees, more than 350 000 of whom underwent cataract surgery. This large sample size enabled sophisticated modeling to evaluate patient-level factors associated with use of ASCs vs HOPDs for cataract surgery and to study geographic variation. To our knowledge, this is the first study reporting rates of ASC use for various ophthalmologic subspecialty surgeries and changes in rates over time.
Our study has limitations. These results may be nongeneralizable to patients outside this particular managed care network who have other forms of health insurance. Future work repeating these analyses using other data sources, such as Medicare claims, will assess the generalizability of these findings. Our database lacks information on the types of facilities at which the patients' surgeons have privileges. Whether surgeons have privileges to perform surgeries at only ASCs or HOPDs or at both facility types would certainly affect the site of surgical care.
Conclusions
A major shift in ophthalmic surgical care in the United States from HOPDs to ASCs occurred over the past decade. Additional research is needed to assess whether this observed increase in the use of ASCs for cataract and other ocular surgeries affects overall access to surgery, surgical outcomes, patient safety, and societal costs.
